The Mid-Infrared Instrument (MIRI), a result of the collaborative work of a consortium of European and US institutes, is the only Mid-IR science instrument on the James Webb Space Telescope (JWST). The combination of MIRI s sensitivity and angular resolution over the 5-28.5 µm wavelength range will enable investigations into many different science topics, ranging from the local to the high-redshift Universe. The MIRI team has defined and published a set of "Recommended Strategies" to help observers optimally plan and execute their science programs. Some of these recommendations are generic and applicable to any science case; others are tailored to specific observing modes. Here we summarize key generic recommendations for MIRI observers, with emphasis on detector usage. All this information is available to observers as part of the James Webb Telescope User's Documentation System and will be updated as needed. 
INTRODUCTION
The MIRI Optics Module (OM) combines an innovative instrument modular design 2 with three arsenic-doped silicon impurity band conduction detectors (see 3, 4 ). The instrument will provide imaging, 5 coronagraphy, 6 lowresolution slit and slitless (optimized for Time Series Observations) spectroscopy (Low Resolution Spectrometer, LRS), 7 and medium resolution integral-field spectroscopy (Medium Resolution Spectrometer, MRS) 8 at subarcsecond angular resolution and unprecedented sensitivity in the MIR regime. 9 The imaging module (imaging, coronagraphy and LRS) makes use of one detector, the MRS uses two. This wide suite of observing modes will enable a wealth of scientific investigations. 10 The MIRI detectors have heritage to those used on Spitzer, but the multiple MIRI observational modes necessitate a significant number of decisions to optimize the science return. To prepare the observations, users will have to make a series of choices related to detector usage, target acquisition, dithers and background observations, amongst others. This article discusses the most relevant mode-independent recommendations. Readers are encouraged to visit the JDocs site 1 for the most up-to-date and dedicated observing mode recommendations. 
MIRI DETECTORS USAGE
The MIRI 1024x1024 pixel 2 detectors use exclusively the sample-up-the-ramp operations scheme (see 4 and Fig. 1 ). In this context, one exposure is a number of sequential integrations within a single command; one integration is a number of non-destructive readout groups as photo-electrons are accumulated, after which the detector undergoes a reset. A group is the product of cycling through all the array pixels. Groups can be obtained in FAST and SLOW mode (2.775 and 23.890 seconds per group, respectively 4 ). At the time of setting up a science program observers will have to define all of these variables, making use of the JWST Exposure Time Calculator (ETC 11, 12 ) to estimate the signal-to-noise (SNR) that will be achieved. Figure 1 . Diagram illustrating the sample-up-the-ramp readout scheme used by the MIRI detectors. Left: Simulated MIRI imager module detector data; each image represents one read/group. The signal builds up until the detector is reset and a new integration starts. In this particular example the exposure consists of 2 integrations, 15 groups per integration. Right: Groups (blue points), integrations and exposures as "seen" by a single illuminated pixel.
To help users navigate this broad parameter space, we have defined a set of detector "Best Practices", common to all MIRI observing modes, that can be summarized in the following set of questions and answers.
• How should I set up the MIRI detectors? Figure 2 gives a general overview of MIRI detectors usage for bright and faint targets.
• Choosing a readout mode: FAST or SLOW? The MIRI detectors use two different readout schemes.
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While FAST mode has a finer time sampling that helps to better characterize the detector effects and cosmic-rays, SLOW mode provides about 9 times less data volume. For planning observations FAST is the generally best suited and default mode for imaging, coronagraphy and LRS. SLOW mode, however, will be very useful in low background * imaging parallel observations. For bright sources and high background observations, the MIRI imaging module offers a set of subarrays with finer time sampling (see details in 4 ).
On the other hand, in MRS observations SLOW mode may deliver slightly lower noise and fewer subtle spatial artifacts, being thus the default mode for this observing mode. Note that SLOW mode integrations should not be shorter that 10 groups (∼ 240 s), in those cases users should always opt for FAST mode. These default options are not mandatory, and the user is free to change them.
MIRI Observation
APT defaults FAST mode (1).
MIRI Imaging

MIRI Coronagraphy MIRI LRS
User can choose to use longer ramps, e.g. 1500 seconds, to achieve the desired science goals. Ramps longer than 1500 seconds are discouraged due to the cosmic rays impact.
YES (4) MIRI MRS Ramps > 1000s? (3) NO Long single integration ramps are preferred over multiple shorter ones.
In general 1000 seconds is the recommended limit for individual integrations due to the number of pixels affected by cosmic rays. Having one group saturated at the end of the integration will help recovering information in those pixels (see saturation discussion in Sec. 2. This strategy will also improve the SNR in the non-saturated pixels.
• What is the ideal length of an integration? The optimal length of an integration will depend on the specific science case and required SNR. In general long integrations are preferable. This is because the initial groups are the most affected by non-ideal (but known) transient effects. 4 Longer integrations are dominated by other more standard departures from ideal behavior, such as non-linearity. 100 groups in FAST (∼278 seconds) and 25 in SLOW mode (∼590 seconds) are the suggested starting point values; users should then work with the JWST ETC and shorten or lengthen the integration to achieve the desired SNR.
• What is the minimum length of an integration? 5 groups is the recommended lower limit to obtain good flux calibration with the Space Telescope Science Institute (STScI) calibration pipeline 13 . 3 nonsaturated groups are the minimum number to achieve high-precision TSO (time series observations 14, 15 ).
When using fewer than 5 groups, and if photometric accuracy is required, the observers should obtain a calibration star with exactly the same exposure parameters. This is not necessary for TSO, where repeatability precision is the main requirement. Single group integrations are not allowed for MIRI science observations.
• What is the maximum recommended length of an integration? Currently there is no imposed limit on the MIRI integration lengths † . Due to the predicted impact of cosmic-rays hits, for most science cases the recommended maximum integration is 1000 seconds. Independent studies by the MIRI team that use both a Monte-Carlo and an analytical approach, and take advantage of cosmic-rays information from the Spitzer data, predict that for integrations longer than 1000 seconds about 60% of the detector pixels will be affected by cosmic-rays. This not only includes the pixels that are directly impacted by a cosmic-ray, but also the four adjacent pixels (see Fig. 3 ). The calibration pipeline will be able to recover information from these pixels using both segments of the ramp, which is one of the key advantages of the sample-up-the-ramp operation scheme, but there still may be an impact in the SNR. There are, however, science cases that will need longer integrations to achieve the science goals (e.g. high-redshift spectroscopic observations). In such cases, integrations longer than 1500 seconds are discouraged. A reset is needed after such a long integration to re-impose the nominal detector biases. In many cases the integration length will be limited by the saturation limits of sources within the field (see below) and/or the need to separate the observation into a minimum number of dither positions. • Should I use single or multiple integrations? When using multiple integrations, the first integration of a series is always different than the rest, because it is free of transient reset effects affecting the initial groups in subsequent integrations. The time needed to set up the exposure and instrument allows for multiple resets that clear up the features generated by those effects. In comparison, between integration within the same exposure there is only one reset, and thus some non-ideal transient behavior has a higher impact. These effects are greatly reduced by the data processing pipeline, but the greater the number of samples per integration the more accurate the result will be. It is thus best to favor single long integrations over multiple short ones. As with all recommendations users should keep in mind their particular science case: for instance, TSO programs on bright targets will need to use short multiple integrations to achieve their science goals. † Other than the 10000 seconds exposure limit to adjust the observatory High Gain Antenna pointing,. 16 This is valid for all observations except TSO.
• How will saturation impact my data? The MIRI detectors readout scheme allows use of partially saturated data, that is, integrations where only some groups are saturated. In fact, sometimes having some degree of saturation can be beneficial to extract information from the maximum possible dynamic range: in the current calibration pipeline 13 the last group of each integration will be automatically discarded. Having thus one group saturated at the end of the integration will help recovering information in those pixels. This strategy will also improve the SNR in the unsaturated regions. Saturating more than one group does not provide direct benefits, but it does not invalidate data on the initial part of the integration. Observers should use the JWST/ETC to judge saturation limits. It is worth noting that integrations 20-30% above the saturation limit as reported by the JWST/ETC should be usable, but by doing this observers are assuming a risk. Definitive saturation limits will be only known on-orbit. Table 1 provides an overview of the MIRI observing modes and their target acquisition (TA) capabilities: TA is mandatory in coronagraphy and LRS slitless observations, where there is requirement of high precision/repeatability in the source location. More TA-related information is available in JDocs. 
TARGET ACQUISITION CONSIDERATIONS
MRS Optional
For cases where TA is optional, observers should evaluate the need for TA and base the decision on (1) the JWST expected pointing performance 18 (see Sec. 3.1) and (2) TA feasibility (see Sec.3.2).
JWST Expected Pointing Performance
The pre-launch estimated absolute fine pointing accuracy (without TA) for the MIRI MRS is 0.45" (1σ radial error). The MRS represents the worst case scenario, as it is the instrument aperture most distant from the guide star. This uncertainty is dominated by the guide star catalog position errors and pointing errors due to roll control. Users should consider the impact of this uncertainty combined with the size of the MRS FOV (3.3"× 3.7", slice width 0.176" at the shortest wavelength) and LRS slit (4.7"×0.51") to decide whether TA is necessary.
Target Acquisition Feasibility
Target acquisition is an on-board process that, in a nutshell, consists of the following steps:
1. For MIRI, TA is always done using the imager detector. The raw image is obtained, background-subtracted and flat-fielded on board.
2. The algorithm finds the brightest 3×3 pixels ‡ region on the detector region of interest (ROI) where the TA source is located. This ROI is 64×64 pixels for all cases except for:
• Coronagraphy, where there is a second TA in a smaller (16×16 pixels) ROI.
• The smallest imager subarray (SUB64) where the ROI is 32×32 pixels.
The location of the ROI on the detector changes depending on the observing mode. The checkbox size (3×3 pixels) has been defined to encompass the imager PSF at the MIRI TA filters. ‡ MIRI detectors plate scale 0.11 arcsec/pixel diV. 4. Once the centroid is located, the required offset to place the science target in the science aperture is calculated. The successful completion of the TA procedure will thus depend on the following factors:
• The user-selected TA target must be a point source.
• The TA target has to be the brightest source in the entire ROI, in the filter used for TA (see Fig 4) . If that requirement is not met the algorithm will "lock" on to the brightest (by any factor) 3×3 pixel region within the defined ROI, even if it is part of an extended emission region. This will result in TA being performed on a target not selected by the user, or unsuccessful TA.
If TA is performed on the wrong target, there will be an offset between the required and observed coordinates which is beyond the control of the observer.
Observers are encouraged to carefully select the TA target, and to base that selection on mid-infrared data whenever possible, so that there are no close brighter neighbors.
DITHERING
As for previous mid-infrared space observatories dithering is highly recommended to achieve the best quality results for all MIRI modes, with notable exceptions like TSO. Dithering, observing at several positions about the target, creates redundancy in the data where more more than 1 pixel samples the same part of the sky. This can help with PSF sampling, calibration of artifacts such as after bright cosmic-ray strikes, mitigating detector hot or dead pixels and improving the overall calibration. For MIRI imaging a minimum of 4 dither positions is recommended where the number of dithers for an observation is also defined by the need to be well sampled at each position (see Fig.2 ).
JWST users will have a set of predefined dithers to choose from; advice on selecting a specific dither pattern for imaging, 19 MRS 20 and LRS 21 observations is available in the quoted JDocs pages.
BACKGROUND OBSERVATIONS
From 5 to about 12 microns the background seen by MIRI will be dominated by the zodiacal light. From 12 to 28.5 microns the thermal emission from the telescope is the most relevant background component, and steeply increases with wavelength. Detailed information about the JWST background model is available in JDocs. 22 A description of the JWST stray light model has been given by, 23 zodiacal light measurements based on Spitzer data are provided in.
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The need for taking a dedicated background observation will always depend on the particular science case and the impact of the background on the science data, that can be evaluated using the JWST ETC. 25 The general guideline offered by the MIRI team depends on the nature of the source. Point sources will have the background information included in the science pointing already (with the added redundancy provided by dithered data). In the case of targets that extend over the entire instrument FOV, it is advisable to obtain a separate background pointing in every science spectral configuration and observing period of the scientific program. Observing programs requiring high accuracy (better than 1%) relative calibrations of extended targets may consider taking background data before and after the science exposures in order to help calibrate any drifts in the thermal background of the telescope.
